Summary. A family is described in which a probable new form of sex-linked optic atrophy was found in eight individuals. Some additional neurological abnormalities were noted. Results of studies of the Xg blood group excluded close linkage between the optic atrophy and Xg genes. As a probable coincidence, Huntington's chorea was found in a side branch of the family.
15% ofpatients are women. Transmission through affected males has never been recorded.
We report a family with optic atrophy characterized by an apparently sex-linked mode of inheritance but with very early onset (possibly present at birth) and slow progression which is clearly different from the above diseases.
Family studies and results Figure 1 gives an abbreviated pedigree of the family. The index case (VI.35), a boy born in 1962 and 9 years old when first seen, presented with difficulties at school and was found to have a visual acuity of 0.1 in the right eye and 0-2 in the left with normal visual fields.
There was a history of poor vision combined with a neurological disorder in a maternal great-uncle (IV.8) of the index case; this was the main reason for an extended family study. In Table I the visual acuity is presented of the eight family members subsequently found to be suffering from optic atrophy. They were all reported to have had considerable difficulties at primary school; evidence Received 9 April 1974. 94 points to impaired visual acuity having been at least partially responsible for this.
All the 60 other living family members indicated on the pedigree were personally seen at their homes and found ophthalmoscopically not to have optic atrophy. IV.4, IV.5, V.1, V.2, and V.3 all died very young. From the pedigree it is obvious that the females, IV.13, IV.16, V.7, V.16, and V.32 must have transmitted the optic atrophy. They were carefully studied from an ophthalmological point of view; no abnormal findings were found in any of them. All available offspring of the four sibs of III.2 were also studied, and although no optic atrophy was found, 13 patients with Huntington's chorea were detected. A complete linkage analysis of that part of the pedigree is presently being undertaken.
The neurological findings in the great-uncle (IV.8) of the index case were, apart from the optic atrophy: ataxic gait, ataxia, intention tremor and a coarse flapping tremor, dysdiadochokinesia, absence of ankle jerks, and mental retardation (IQ 65) and emotional lability. An The defect of colour vision in this family and in families with Leber's optic atrophy, seems to involve mainly the red/green mechanism. The defect of colour vision occurring in this family is, however, less classifiable than that of patients with Leber's optic atrophy, which seems to be a deuteran-like defect (Grutzner, 1966) .
We know of only one other report in the literature of a possibly sex-linked optic atrophy. Lysen and Oliver (1947) reported upon a family in which eight males over four generations were partially or totally blind, involving in one instance transmission from an affected man through his non-affected daughter to a grandson. The age of onset, however, is uncertain. In two patients vision became poor at the ages of 16 and 14, while in two others the poor vision was probably present at birth and at the age of 3 years, respectively. The presence of choroiditis, chorioretinitis, and cataract has been noted (Lysen and Oliver, 1947) in some affected individuals and in view of this and of the uncertainty of the presence of optic atrophy the condition occurring in this family appears to be different from that observed in our family.
In view of the presence of neurological abnormalities in at least some of our patients with optic atrophy the presence of a sex-linked heredodegenerative neurological disorder accompanied by optic atrophy has to be considered. The presence of optic atrophy secondary to a heredo-degenerative neurological disorder is frequently encountered; a good discussion of this has been presented by Andre-van Leeuwen (1948) . Sex-linked heredodegenerative disorders are, however, very rare. The only report known to us being that of Johnston and McKusick (1962) concerning a family with spastic paraplegia. This family was restudied, together with a second family, by Thurmon et al (1971) . In the second family no optic atrophy appeared to be present, but in the first family optic atrophy occurred in a number of patients in combination with the spastic paraplegia. The involvement of the optic nerves has not been well documented but they appear to be absent in four of the 10 patients and unilateral in two. The disorder is clearly different from the one seen in our family, where the optic atrophy is always bilateral and present from early childhood, while it may be accompanied by neurological abnormalities at a later age. Only in one patient (IV.8), aged 64, has this led to marked physical disability, while the neurological findings in his case are clearly different from those described by Johnston and McKusick (1962) .
A study of the Xg blood group gave some linkage information. The results are indicated on the pedigree and presented in detail in Table II . The Xg genotypes of III.1 and III.2 are inferred from the genotypes of IV.6 and IV.8, the genotype of IV.2 has been derived from V.10 and V.16. The genotype of IV.2 is therefore unambiguous, she must have had one X chromosome with both the optic atrophy and Xga from her mother, III.2. Thus, V.10 is a non-recombinant and V. 16, who carries the gene for optic'* atrophy because she'has an affected son, must be a recombinant. Furthermore, V. 11 and V.13, who both can be inferred to be Xga/Xg heterozygotes must have received the Xga gene from their mother (who has this gene in coupling with the gene for optic atrophy) since their father must have had an Xg gene as his daughter V. 16 is Xg(a -). An analysis of the further possible genotypes which might give information on recombinants and non-recombinants in this family leaves only a small number of variables.
The genotype of III.2 may have been either Xga and optic atrophy in coupling or in repulsion, since she was heterozygous at both loci. The Xg genotype of III.3 could have been Xga or Xg. Furthermore, V.11 and V.13 may be heterozygotes for the optic atrophy, in which case they are non-recombinants and two of their three non-affected sons who were tested are recombinants while the third is a non-recombinant. Alternatively, V. 11 and/or V.13 are not carrying the optic atrophy gene in which case they are recombinants. As an exercise, analysis of the 16 different combinations resulting from the possible genotypes gives a minimum of four recombinants with eight non-recombinants (III.2 Xga and optic atrophy in coupling; III.3 Xga; V.II and V.13 carriers of optic atrophy) and a maximum of six recombinants with three nonrecombinants (III.2 Xga and optic atrophy in repulsion; III.3 Xg; V.11 and V.13 non-carriers of optic atrophy). 
